simple and of low cost, this technique is effective in promoting fast and uniform seed germination (HERMANSEN, 2000) . Nevertheless, it needs to be carefully used to prevent damages to vital seed tissues and reduction in germination. Cleft grafting is the most indicated technique for the production of chestnut tree seedlings. Thus, it is necessary to verify the growth of promising chestnut cultivars in Brazil that are grafted on available cultivars.
The objective of the present study was to quantify seminiferous propagation of chestnut trees, with and without the performance of incisions, in the selection of rootstocks for the production of chestnut grafted seedlings.
A total of 360 mature capsules were randomly harvested in mid-December 2013, in the morning, of plants of nine cultivars ('Ibuki', 'Isumo', 'Kinshu', 'Moriwase', 'Okuni', 'Senri', 'Taishowase', 'Tamatsukuri' and 'Tiodowase')) and two selections ('KM-1' and 'KM-2') of hybrid chestnuts (Castanea crenata x Castanea sp.), in the Center of Seedlings Production of Coordenadoria de Assistência Técnica Integral -CATI, of São Bento do Sapucaí, in the state of São Paulo. Chestnuts were removed from the capsules and 720 healthy chestnuts and without necrosis or cracks were selected. With the assistance of a pocketknife, an incision was performed on half of these chestnuts and the pericarp was removed from the thinnest layer; the other half remained intact. Chestnuts were planted 1cm deep, in a bed of fine sand, located under a nursery covered with shading fabric at 50% brightness. The bed of sand was disinfected before use with sodium hypochlorite at 20%. In this procedure, a liter of 2% sodium hypochlorite of the commercial brand Q-boa ® was diluted in five liters of water and this solution was spread over the bed of sand with the assistance of a watering can.
A complete randomized experimental design was used, arranged in a 11x2 factorial scheme, being that the first factor was the chestnuts' selection and cultivars and the second factor was the performance of incision or its absence on the chestnuts, with four replications and 90 chestnuts per plot. After 40 days of sowing, the chestnuts were removed from the rooting bed in order to quantify the following: germination percentage, with germination being defined by the presence of radicle protrusion; emergence percentage, with emergence being defined as the presence of sprout emissions; and taproot mean length, which was measured with the assistance of a digital pachymeter.
Chestnuts that were geminated were transplanted into plastic bags that were placed in the same shaded nursery. In this phase, only 36 germinated chestnuts were used per plot. After the transplant, two variables were evaluated: stem height was quantified by measuring from the substrate to the apical edge using a tape measure with a precision of 1mm, and stem diameter was quantified at a height of 10cm from the substrate, using a digital pachymeter. At the end of the second evaluation, conducted in October of 2014, the stems of 12 seedlings per plot were removed using pruning shears. Stem dry mass was obtained through drying vegetal matter in a greenhouse with a forced air circulation system at 65ºC for 72 hours. Subsequently, it was weighed in a semi-analytical scale. Results obtained were subjected to a variance analysis, using the Scott-Knott test at 5% probability.
In the evaluations pertaining the quantification in the germination bed, it was verified an interaction between the chestnuts' cultivars and selections and the incision conducted or its absence on the chestnuts. Regarding the values obtained in the germination percentage (Table 1) it was observed that when an incision was conducted on the chestnuts, significantly higher values were shown regardless of the cultivars used. Germination and emergence percentages of chestnut plantlets in which incision was not performed was relatively low, with the exception of 'KM-2' that registered 80% of germination (Table 1) . In contrast, regarding the different cultivars and selections, the 'Isumo', 'Taishowase', 'Tamatsukuri', 'Tiodowase', and the selections 'KM-1' and 'KM-2' showed a higher germination rate, compared to the other cultivars, when the test was conducted with the performance of incision on the chestnuts; however, they were statistically similar to the germination of chestnuts that did not undergo an incision of the selection 'KM-2'. Performance of chestnut incision promoted a significant increase in the germination and emergence rates, especially in the 'Taishowase' (32.5% and 42.5%, respectively), 'Tamatsukuri' (30% and 35%, respectively), 'Tiodowase' (40% and 55%, respectively), and in the selection 'KM-2' (15% and 22.5%, respectively) ( Table 1) . Incision in seeds promoted the contact of the embryo with the water and oxygen, generating an increase of germination and emergence of seeds, because the Portuguese chestnut has impermeable teguments.
Only 'Senri' and 'Kinshu' showed an increase of 12.5% of germination for both, and 10% and 12.5% in the emergence; respectively, in relation to chestnuts with and without incision. In addition, these cultivars showed the lowest germination and emergence rates (Table 1) . Another explanation for the differences among cultivars in relation to the germination could be the chestnut dimensions and mass; those chestnuts with greater mass present higher content of supplies. The main reserve substances in the seeds are carbohydrates, proteins and lipids. Proportion of this composition can vary from species to species and even among species of the same family. These substances are mobilized during germination and during the development of the seedlings their degradation products are used for different purposes, such as generation of energy and the production of raw material for the construction of new cells and tissues. Results are in agreement with DRESCH et al. (2013) , which worked with Campomanesia adamantium, in which fruits of medium and small size had a higher percentage of germination, while fruits classified as large presented higher accumulation of biomass.
According to table 1, there was an 80% increase in emergence in chestnut cultivars, with 'Kinshu' and 'Senri' showing the least emergency, on the other hand 'KM2', 'Taishowase', 'Tamatsukuri' and Tiodowase 'presented the highest rates of emergence, being these recommended to obtain chestnut rootstock.
In the other evaluations, there was no interaction between the chestnuts' cultivars and selections and the incision on the chestnuts (Table 2 ). The 'Taishowase', 'Tamatsukuri', 'Tiodowase' and the selection 'KM-1' presented the greatest root lengths. Only 'Senri' did not develop well since the seedlings of this cultivar showed lower diameter, height, and dry matter of the aerial part (Table 2 ). In contrast, the seedlings of 'Kinshu', 'Ibuki', 'Okuni', 'Taishowase', 'Tamatsukuri,' and 'Tiodowase' presented the greatest heights and dry matter. Performance of incision on the chestnuts was effective in all evaluations conducted, not only for the length of the roots but also for the diameter, height, and dry matter of the aerial part (Table 2) . Chestnut incisions doubled the roots' length and promoted an increase of 13cm in the seedlings height, at the end of the 240 th day after transplant. It is possible that chestnuts that underwent incision initiated germination and emergence in advance compared to those chestnuts that did not undergo incision. This phenomenon could have accelerated the roots growth and the plants growth.
Regarding the development of grafts, there was no interaction between the chestnut cultivars and selections and the two selections grafted. There was no statistical difference in the sprouting percentage of grafts; however, it is noted that the rates were increased for the cultivars and selections as well as for the two selections grafted (Table 3) . Regarding the development of grafts, when the cultivars 'Ibuki', 'Okuni', 'Taishowase,' and 'Tamatsukuri,' were used as rootstocks, they were associated with the greatest graft diameter and height. According to COMIOTTO et al. (2012) , stronger rootstocks present greater capacity of absorption and translocation of water and nutrients, and greater production of growth-promoting substances, which benefits the development of the crown. Table 1 -Plantlets germination percentage (%) and emergence (%) on the 60 th day after the sowing of 11chestnut cultivars and selections, with or without incision on the chestnuts. Incisions on chestnuts increase plantlets germination and emergence rates in most cultivars and selections. 'Taishowase' and 'Tamatsukuri' excel over the other cultivars in relation to germination and rootstocks growth and of cultivars that are grafted on them. 
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- (1) Means followed by the same letter do not differ from each other through the Scott-Knott (P≤0.05) test for grouping means. Table 3 -Sprouting percentage (%) on the 60 th day after the grafting, diameter (cm) and height (cm) of the grafts on the 120 th day after the grafting of two chestnut selections that were grafted in 11 cultivars and selections of chestnuts.
Cultivar/Selection
Sprouting (%)
Diameter (cm)
Height (cm) (1) Means followed by the same letter do not differ from each other by the Scott-Knott (P≤0.05) test for grouping means. ns -nonsignificant.
